In demography and population economics discourse, the macroeconomic implications of an upsurge in working age population, notably the labour force, on economic growth has been widely studied and the inherent beneficial impact has become known as demographic dividend. However, the exact mechanism linking the dividend to growth remains a perennial question. This motivates the current study to investigate empirically the dividend-growth nexus in the context of Nigerian economy in a multivariate VAR model spanning between the period 1970 and 2017. Specifically, the paper attempted to answer the question: Is the Nigerian Demographic Dividend an Education-triggered Dividend? Innovation Accounting Techniques was applied to assess the dynamic interactions among the variables. The empirical evidence obtained revealed that the innovation in gross enrollment made much contribution to the variation in economic growth relative to innovation in economic support ratio. The magnitude ranges between 20.09 and 27.54 percent. This result, thus, lend credence to the theoretical view of the education-triggered dividend model which ascribes to education twofold roles of helping to lessen fertility and also enhancing productivity but invalidates the conventional dividend paradigm.
Introduction
Over the past three decades, in demography and population economics discourse, two strands of contentious theoretical literature analyzing the inherent beneficial impact of an upsurge in the labour force (i.e the working age population) on economic growth have evolved distinctly; specifically, the conventional demographic and education-triggered dividend models. On the one hand, the conventional demographic dividend model, which encompasses the works of Bloom and Freeman (1988) ; Higgins and Williamson (1997) ; Bloom and Sachs (1998) ; Mason (2001) ; Bloom, Canning and Sevilla (2001) ; and many others, advanced the proposition that, given output per worker, labour force participation rate, and unemployment rate, a rise in the share of the population concentrated in the working ages, particularly the labour force, will as a matter of simple algebra, lead to an increase in output per capita (Mason, 2005) . Put differently, this theory avers that the falling shares of children in the overall population and the accompany increasing proportions of the population in the labour force, postulated to be exogenously triggered by declined in fertility (presumed to be a consequence of family planning programme), will inherently under certain conditions (such as investments in education and health, good governance, employment etc) bring about higher productivity and faster economic growth. A phenomenon known as demographic dividend.
On the other hand, the education-triggered dividend model, whose origin can be traced to Cuaresma, Lutz, and Sanderson (2014) , premised on human capital theory, implicitly dismissed the conventional demographic dividend model's view. Essentially, in contrast to the conventional model, the observed nexus between the increase in labour force and higher productivity, according to the education-triggered dividend paradigm, results from the impacts of higher educational attainment on fertility and also, independently, on higher productivity (Cuaresma et al., 2014) . Primarily, this strand of literature asserts that, firstly, human capital like physical capital is an important factor input which can be accumulated over time to increase the economy's productive potential (Issa, 2005; Arabi & Abdalla, 2013) . Secondly, human capital accumulation is intimately linked to other development phenomena such as demographic transition and income distribution (Issa, 2005 ; Arabi & Abdalla,
The results suggest that the variables considered follow clear age-related patterns, that the patterns differ by regions, and that the patterns differ with different policy regimes related to trade openness, domestic financial market deepening and macroeconomic volatility. The evidence is consistent with the possibility that some age structure shifts can provide favourable conditions for development. Apparently regions such as East Asia in recent decades have been able to benefit from this demographic opportunity. However, in others such as Latin America and the Caribbean -which is at the verge of experiencing the largest age structure shifts in the coming decades-creating an adequate economic environment to translate the opportunity into higher living standards for its population is a major challenge (Behrman et al., 1999) . Andersson (2001) in his study titled "Scandinavian Evidence on Growth and Age Structure" focuses on economic growth and investigates empirically the influence of age variables on growth. The focus here is on annual data and individual countries, namely Denmark, Finland, Norway, and Sweden. Estimations of a typical growth specification, augmented with age variables and other, more volatile, economic variables, are carried out, and results from these regressions seem to indicate that economic growth is indeed affected by the age distribution. The effect does not disappear when the specification is re-estimated using an instrumental variable estimator in order to correct for the potential endogeneity of the economic variables. Since the age variables are highly correlated with each other, experiments with ridge regressions are also made in order to mitigate the collinearity which obscures the results when all of the age variables are included in the regressions. The results of the empirical investigation in this study confirms the findings in the studies mentioned above that the age distribution is a significant variable in the determination of growth, and that this effect is discernible also when we consider shorter time-spans.
Similarly, Bloom and Canning (2004) undertakes a cross-country analysis from 1965 to 1995. They find that a favourable age structure has a positive impact on income growth provided that the country has a high degree of openness to trade. Kelley and Schmidt (2005) regressed the rate of growth of per capita income on the rates of growth of total and working-age population, including both dependency effects and Solow effects (dilution of capital stock). The results obtained revealed that the rate of growth of the working-age population explained roughly 20 percent (%) of the rate of growth of income per capita over the period 1960 to 1995. Conversely, Mason (2005) contended that given a fixed output per worker, labour force participation and unemployment rates, an upsurge in the share of the working-age population will bring about an increase in per capita output.
Using a large panel of 87 countries, Feyrer (2007) also found a strong and significant correlation between changes in workforce age structure and growth in worker productivity, with movement into the 40-49 age group from any other age group being associated with higher worker productivity. Thi Nguyen (2008) empirically studied the effect of demographics on economic growth of Vietnam. The results obtained showed that Vietnam's demographics offer a great opportunity for the economy to enhance its economic growth. Based on the data from 70 countries over the period 1961 , Choudhry and Elhorst (2010 found that per capita GDP growth is positively related to the growth differential between the working-age population and the total population, and negatively related to child and old-age dependency ratios. Equally, Wei and Hao (2010) by separating the effects of youth and elderly dependency ratios on economic growth in China found that changes in age structure, particularly the large decline in the youth dependency ratio, account for approximately one-sixth of the provincial per capita GDP growth rate between 1989 and 2004. Bloom, Sevilla, Humair, Trussell and Rosenberg (2013) estimated the impact of family planning programs on per capita income that can arise via the demographic dividend (DD). Bloom, et al. (2013) also developed a model that was used to determine the impact of "meeting unmet need" (MUN) for modern contraceptive methods on fertility and the age structure. In addition, Bloom, et al. (2013) similarly estimated empirically the DD that has been observed in other countries, using a cross-country regression with panel data covering forty (40) years. Using the age structure projected by MUN and the empirical estimates of the DD, the study estimated the potential for additional economic growth in Kenya, Senegal and Nigeria and; found that in 2030, these countries can enjoy an increase in income per capita of eight to thirteen percent by meeting one-third of their unmet need for modern contraception and can enjoy a thirty-one to sixty-five percent higher per capita income by meeting all of the unmet need. By 2050, these ranges become thirteen to twenty-two percent and forty-seven to eighty-seven percent respectively. Zhang, Zhang, and Zhang (2015) in the context of regional development in China, between 1990 and 2005, examined the economic growth implications of demographic age structure and found that changes in age structure, as depicted by shifts both in the size and internal demographic composition of the working-age population, are significantly correlated with provincial economic growth rates. Sarker, Khan, and Mahmood (2016) examined the relationship between age structure and economic growth in Bangladesh through co-integration and vector error correction model over the period 1990 to 2014. The Johansen co-integration tests indicate that all the variables are co-integrated with one co-integrating vector. The VECM long run causality model indicates that there is a long run causality running from gross domestic product (PPP) to labour force participation rate (% of total population ages 15-64) and population ages 15-64 (% of total). Equally, in the short run a causal relationship was found among the variables. Also, impulse response function and variance decomposition results suggests that labour force participation rate, total (% of total population ages 15-64) as well as population ages 15-64 (% of total) can explain the major variations. The implication of their findings suggest that in Bangladesh the growth of working age portfolio is likely to increase our economic growth in the long run. Misra (2017) investigated empirically the relationship between economic growth and demographic dividend using fixed effect model covering a period of 1990-2015. The results from regression equation exhibit that relationship between GDP growth rate and demographic dividend is positive thus, validating the hypothesis that demographic dividend has a positive impact on economic growth.
Empirical Literature on Education-Triggered Demographic Dividend
From the beginning, demographic dividends and education were linked together (Cuaresma, Lutz, & Sanderson, 2014) . For instance, in Bloom and Williamson's (1998) pioneer work, among the explanatory variables included in the study was the level of human capital accumulation, proxied by the log of the average years of post-primary schooling of the population 25+ years old, premised on data in Barro and Lee (1993) . However, despite the fact that the results obtained showed that the education variable always had a positive and statistically significant coefficient, the importance of education dynamics to the East Asian economic phenomenon was not discussed in depth. In Bloom et al., (1998) , the results for the human capital accumulation variable were only reported for ordinary least square regressions and not the instrumental variable.
In the same vein, by making a distinction between the productivity effect (the growth of output per person of working age) and translations effect (the growth of output per capita due to changes in the share of the working age population in the aggregate population), Kelley and Schmidt (2005) examined per capita growth in eighty-six countries (86) over four (4) time periods: 1960 to 1970, 1970 to 1980, 1980 to 1990, and 1990 to 1995 and found that demographic changes globally accounted for about twenty (20) percent of economic growth, with a greater influence seen in Asia and Europe (Cuaresma et al., 2014) . The log of the average years of post-primary schooling for males 25+ years old, a proxy for education variable, functioned as part of the productivity effect. However, in all their results, contrary to Bloom et al., (1998) , the coefficient of the education variable was statistically insignificant. Krueger and Lindahl (2001) ; De la Fuente and Domenech (2006) ; Cohen and Soto (2007) ; Cuaresma, Lutz, and Sanderson (2014) among others argued that outliers in worldwide cross-country educational attainment data sets and the quality of such data can be attributed such lack of empirical support for the positive effects of human capital on economic growth.
Using Johansen Cointegration and Vector Error Model (VECM), during the study period 1970 , Babatunde and Adefabi (2005 empirically examined the significance of human capital for economic growth in Nigeria. In the study, two channels of education were identified. As regards the first channel, human capital is used as an independent factor of production and in the second channel; human capital affects economic growth through technology parameter. The results obtained revealed that there is a long run relationship between economic growth and education. And that a well-educated labour force significantly influence economic growth both as a factor in the production function and through total factor productivity.
Employing panel data over the 1960-2000 period, a modified neoclassical growth equation, and a dynamic panel estimator, Gyimah-Brempong, Paddison, and Mitiku (2006) empirically examined the impact of higher education human capital on economic growth in African countries and found that all levels of education human capital, including higher education human capital, have positive and statistically significant impact on the rate of growth of per capita income. In addition, the growth elasticity of higher education human capital was found to be twice as large as the growth impact of physical capital investment, approximately 0.09. During the study period 1970-2010, applying vector auto regression (VAR) and Error corrections model (ECM), Bakare (2006) examined the growth implications of human capital investment in Nigeria and found that there is a significant institutional and functional relationship between economic growth and investments in human capital in Nigeria. In particular, the results revealed that for a one-percentage point decrease in human capital investment, 48.1 percent fall in the rate of growth in gross domestic output is induced in the long-run.
Tiruneh and Radvansky (2010) empirically investigated the extent to which investments in human capital accumulation may contribute to the growth dynamics of the European Union over the last decades. In order to address this, the study applied a panel data during the period 1995-2009. The authors used three different proxies for human capital accumulation: secondary school enrollment, labor force with primary, secondary and tertiary education and research and development expenditure. The results from a panel of European economies seem to suggest all the education variables have been significantly and positively related with per capita GDP growth rates. Using conditional dummy and education attainment for the population aged 15 and above in 1960, during the study period 1960 -2000 , Lee (2010 looked at the impact of education on economic growth of seventy-five (75) countries. The results obtained showed that education helps to accelerate growth in a cross-section of economies once continental dummies are being controlled for. Ghalandarzehi and Safdarie (2012) , using the endogenous growth model proposed by Lucas (1988) , found that, in Iran, human capital is a pre-requisite for development because the rate of economic growth and development depends not only on the quantity but also on the quality of labour force. In particular, they showed that a 1% increase human capital measured by the rate of enrollment into the University increases economic growth by 0.29%. Similar results were obtained by Akbari, Esfahani, and Jouzaryan (2012) .
The prior literature on the demographic dividend distinguishes two sorts of age structure effects on per capita economic growth, namely the accounting and productivity effects (Cuaresma, Lutz, & Sanderson, 2012) . On the one hand, income per capita automatically increases if the productivity of the working age population remains constant but the number of dependents decreases. This accounting effect does not reflect systematic changes in output per worker (Osberg & Sharpe, 2001 ). The productivity effect occurs when increases in the proportion of the working age population increases the productivity of that population (Maestas, Mullen, & Powell, 2016) . This is assumed to happen for a number of reasons, including more rapid increases in the capital stock because of the pattern of life cycle saving and because of the reallocation of resources from child-rearing to market-oriented activities. Cuaresma, Lutz, and Sanderson (2014) shows that education expansions are able to account for the sizable productivity effects which past authors had claimed to be caused by age structure changes. The pure demographic dividend found in the new analysis is therefore reduced to a modest accounting effect, whose size is significantly smaller than that of the productivity changes caused by the investment in education. Ogunniyi (2017) explored the relative impact of human capital formation on economic growth in Nigeria from 1981 to 2014. He found that a long run dynamic relationship exists between human capital formation and economic growth in Nigeria; and thus recommended that in order to achieve economic growth, policymakers should inter-alia increase not just the amount of expenditure made on the education sector, but also the percentage of its total expenditure accorded to the sector. Kotásková et al. (2018) argued that education plays a central and significant role in economic growth of India. In particular, their findings revealed that there is compelling evidence proving a positive connection between education levels and economic growth in India which might influence governmental actions and shape the future of India. Using data for 132 countries over 15 years, Ali, Egbetokun, and Memon (2018) found that human capital plays a positive role in per capita GDP growth only in the presence of better economic opportunities and high-quality legal institutions. In fact, economic opportunities reinforce the effect of human capital on growth: the easier it is to do business and trade domestically or internationally, the stronger the effect of human capital on growth.
In sum, from the review of literature above, in explaining dividend-economic growth nexus the conventional and education-triggered dividend models differs as regards the principal force behind the demographic dividend (see models A and B in figure 1 in the appendix 1). Moreover, as the issue of dividends began to unfold in the late 1990's, empirical studies are more prominent in the European and Asian countries than Africa, which makes scanty the literature on the interactions between demographic dividends and economic growth that focus on developing world. In the case of Nigeria, while there is a sizeable literature on demographic trends and their economic implications (for instance, Agunwamba et al., 2009; Alao, 2010; Bloom et al., 2010; Guengant & Kamara, 2012; Bloom et al., 2013; Reed & Mberu, 2014; Aidi et al., 2016; Chisom, 2018) , the econometric evidence for the growth impact of the demographic dividends is limited. This study, thus, will fill this gap.
Materials and Method

Model Specification
Following Malaney (1999, 2000) , this study adopts the theoretical framework of neoclassical growth model and specifies a Cobb Douglas production function as follows
where  , P ,  , L, and Q are total factor productivity (or multi-factor productivity), physical capital stock, elasticity of output with respect to capital, labour force, and aggregate output respectively. Suppose the endogenous processes that generate physical capital accumulation and total factor productivity converge to a 
Conversely, suppose the steady state output per worker    q is determined by a set of variables,  , that may influence total factor productivity and capital accumulation, Given the model (3), the regression equation derived, as specified by Bloom et al, (1999 Bloom et al, ( , 2000 , assumes that an economy's rate of growth is proportional to its initial distance from its steady-state income level. That is,
where  and q depict the rate of convergence and natural log of the initial per worker output respectively,  q is as previously defined. By combining equation (3) with the adjustment process (that is, equation 4a) and adding an error term  the study obtains equation (4b) whose parameters can be estimated as follows:
Following Bloom and Canning (2003) and Thakur (2012) , in order to obtain output per capita (which is a better indicator of the overall welfare for a country) equation (4b) is further transformed from output per worker to output per capita as follows
where Q , N and L represent the aggregate output, the entire population, and the labour force respectively.
Taking natural logarithm of both sides of equation (5
By combining equations (4b) and (8) the rate of growth of income per worker can be expressed as
Recall that, from the identity in model (5), the growth rate of per capita income is the addition of the growth rate of income per worker and the growth rate of labour force less the rate of growth of the population expressed as follows:
By substituting (9) into (10), we then obtain a growth equation for per capita income as a function of initial income per capita, demographic factors and other variables affecting human productivity. Hence, an econometric representation of equation (11) is given below:
Equation (12) will thus form the base of our empirical strategy. To close the model there is the need for variables in vector  to be defined. As noted in the literature the usual variables generally included in the vector  are average years of secondary schooling, gross capital formation, a measure of trade openness and institutional quality, life expectancy, and geographic variables. Following the previous literature, equation (12) is thus modify by taking into account the objective of the study and thereby augmented by inserting human capital accumulation proxied by total school enrollment (i.e. gross enrollment). The argument is that higher level of human capital accumulation speeds up the adoption of foreign technology that is expected to balance the knowledge gap between the developed and the developing countries. Conversely, rate of natural increase, government policy on duration of education, minimum working age, dependency ratio, working age population, are some of the potential factors identified in the literature as influencing labour force dynamics (i.e. labour force growth and contraction). Thus, for simplicity in this study the labour force dynamics will be proxied by the rate of growth of the share of working aged population. Premised on these arguments, thus, equation (12) is augmented as follows:
The basic premise of equation (13) is that health care and education of workers ensure greater productivity. Hence, an econometric representation of equation (13) is given below:
, and t  are rate of growth of income per capita, rate of growth of income/output per worker, economic support ratio, growth rate of working age population, growth rate of population, gross enrollment (proxied for human capital accumulation) and white noise residual respectively.
Sources of Data and Definition of Variables
As discussed in the preceding section, this study considered human capital accumulation (proxied by gross enrollment), economic support ratio, labour force dynamics, output per worker growth rate, and population growth rate as key determinants of real GDP per capita growth. The specific sources for each variable and measurements of the data employed in the study are depicted in Table 11 in appendix II. The data were sourced majorly from the publications of Central Bank of Nigeria Statistical Bulletin (2018), Penn World Table, version 9.0, Africa Development Indicators (2018), and World Development Indicators (2018).
Estimation and Techniques of Analysis Unit Root Test
The Autoregressive Distributed Lag Bounds testing procedure to cointegration and the TYDL approach to causality, though, do not require pre-testing of the variables included in the model, however testing for unit root is indispensable for two key reasons: to avoid spurious regression problem and to select d max (i.e. the maximum likely order of integration of the series). To this end, the Phillips Perron (PP) and the Augmented Dickey-Fuller (ADF) tests were applied. The choice of these two test statistics is informed by the fact that both tests control for higher-order autocorrelation. Both tests statistics were done for two alternative specifications at 5% level of significance. On the one hand, it was tested with intercept but no trend, and on the other hand, it was tested with both intercept and trend.
Cointegration Test: ARDL Bound Testing Procedure
Econometric literature proposes different methodological alternatives to empirically analyse the long-run relationships and dynamics interactions between two or more time-series variables (Esso & Yaya, 2010) . The most extensively used approaches, as argued by (Esso & Yaya, 2010) , include the maximum likelihood-based approach due to Johansen and Juselius (1990) and Johansen (1992) and the two-step procedure of Engle and Granger (1987) . All these methods require that the variables under investigation are integrated of order one (Engle & Granger, 1987; Juselius, 1990; Johansen, 1992; Muhammed et al., 2011) . However, these tests suffer from low power and do not have good small sample properties (Cheung & Lai, 1993; Harris, 1995 (Harris & Sollis, 2003; Odhiambo, 2007 Odhiambo, , 2010 Mustafa & Selassie, 2016) . Besides, Inder (1993) and Pesaran and Pesaran (1997) have shown that the inclusion of the dynamics may correct the endogeneity bias (Yue, 2010) . In addition, as argued by Hundie (2014) , once the orders of the lags in the ARDL model have been appropriately selected, we can estimate the cointegration relationship using a simple Ordinary Least Square (OLS) method (Mustafa & Selassie, 2016) .
In view of the aforesaid advantages, the augmented form of the model (14) earlier specified is expressed as: 
(15) where, 0  ,  and t 1  denote the drift component, first difference operator, and error term respectively. Accordingly, to apply cointegration tests the paper tested the null hypothesis 0 :
of no cointegration, against the alternative hypothesis 0 :
. However, before the cointegration test was applied, it was necessary to choose the apt lag length in order to avoid the problem of misspecification and loss of degree of freedom. Hence, following the literature, VAR lag order selection criteria attributed to Akaike information criteria (AIC), Log Likelihood (LL), Hannan-Quinn information criteria (HIC), Final Prediction Error (FPE), and Schwarz information criteria (SIC) criteria were employed.
The Toda-Yamamoto and Dolado-Lutkepoh Approach to Causality Test
Given the model (14) econometric literature proposes, contingent on time-series features of variables, three distinct methodological alternates to empirically analyze the dynamics interactions between two or more time-series variables, namely, a VAR Model in the level data, a VAR model in the first-differenced data, and a vector error correction model (Hundie, 2014) . However, VAR estimation, as argued by Philips (1993 and 1994) , often contains nuisance parameters. Besides, there is no acceptable basis for mounting a statistical test of causality test as the F-test statistic does not have a standard distribution when variable are integrated Philips, 1993 and 1994; Hundie, 2014) . Correspondingly, the vector error correction model approach which involves pre-testing through unit root and cointegration tests suffers from size distortions and often can lead to mistaken conclusions about causality (Alimi & Ofonyelu, 2013; Hundie, 2014) . Thus, in this study following Hundie (2014) , the TYDL approach to causality is adopted.
This technique has many advantages over other techniques. To start with, the approach is applicable regardless of cointegration and integration features of model. Second, it better controls the types I error probability (Hundie, 2014) . Besides, when compared to VECM and VAR, as argued by Hundie, (2014) , the simulation results by Yamada & Toda (1998) show that among the three causality procedures, it is the most stable approach. The basic ideas behind the TYDL is to augment the correct VAR order, p, with, the maximum likely order of integration (d max extra lags) of the series in the system. Thus, the augmented version of equation (14) is as follows: 
Variance Decomposition and Impulse Response Function: Innovation Accounting Techniques
Since the cointegration analysis focuses on the long-run properties of the macroeconomic model and more so Granger-causality may not tell us the complete story about the interactions among the variables of a system (Rajasekar, Deo, & Ke, 2014) , it is important to combine it with some additional information on how the long-run relations respond to shocks (Pesaran & Pesaran, 2009 ). As such, to provide further insight into the dynamic interactions among the variables of the system, variance decomposition and impulse response function were carried out. While the impulse response functions (IRFs hereafter) allow ones to trace out the responsiveness of the endogenous variables in the VAR to shocks to each of the variables (Asmah, 2013), the variance decompositions (VDC hereafter) give the proportion of the movements in the endogenous variables that are due to their 'own' shocks, versus shocks to the other variables (Asmah, 2013; Mireku, Sakordie, & Poku, 2013) . Finally, in order to check the adequacy of the VAR models, various formal analytic tests such as autocorrelation, non-normality, heteroscedasticity and stability tests were conducted.
Estimation and Discussion of Results
Unit Root Result
Before detailed analysis of the variables were undertaken the study established the stationarity of the data. As it is depicted in Tables 1 and 2 are stationary at first difference implying that d max in the system is one (1).
VAR Lag Order Selection Results
A vital element in the specification of VAR models is the determination of the lag length of the VAR (Ozcicek, and McMillin, 1999) . Braun and Mittnik (1993) argued that IRF and VDC derived from the estimated VAR are inconsistent when the lag length differs from the true length (Ozcicek & McMillin, 1999) . Moreover, as argued in Lutkepohl (1993), over fitting ( that is by selecting a higher order lag length than the true lag length) causes an increase in the mean-square forecast errors of the VAR and that under fitting the lag length often generates autocorrelated errors which results in inconsistent estimate (Ozcicek & McMillin, 1999) . Consequently, to choose the appropriate lag length, the VAR lag order selection criteria attributed to Schwarz information criteria, Final Prediction Criteria, Hannan-Quinn information criteria, Akaike information criteria, and Log Likelihood were considered were considered. Therefore, as depicted in Table 3 in appendix II, the optimal lag length p is four.
Cointegration Test Results
The results of cointegration test, using ARDL Bounds Testing procedure, among the variables is depicted in Table 4 . As can be seen from the result presented in Table 4 in appendix II the calculated F-statistic (10401.78) of the Wald-test is higher than upper bond critical value of (3.79) at five (5) per cent level of significance, implying that the variables are cointegrated.
TYDL Causality Test Results
As it is depicted in Table 5 in Appendix II, there is an evidence of a unidirectional causality from economic support ratio (a proxy for conventional demographic dividends) to economic growth. To be specific, the null hypothesis of no causal nexus between support ratio and growth, running from economic support ratio to economic growth is rejected. Conversely, the null hypothesis of no causal link between gross enrollment (a proxy for education-triggered dividend) and economic growth (proxied by income per capita growth), running from gross enrollment to economic growth is rejected. Further, in testing for a joint causal relationship between economic support ratio, gross enrollment, and per capita real GDP growth rate, the result showed that both support ratio and enrollment into institutions granger cause per capita real GDP growth rate in Nigeria implying that both human capital accumulation and economic support ratio were enormously important to economic growth process in Nigeria during the period of study. Hence, premised on TYDL causality test procedure, the empirical results obtained support both the conventional as well as the education-triggered dividends models. Moreover, according to the results depicted in Table 5 in Appendix II, population growth rate Granger cause both labour force dynamics proxied by growth rate of working age population and demographic dividends proxied by economic support ratio. This result is implied that population growth has the potentials of fostering economic growth in Nigeria. Aside the fact that it provides a huge base of labour force, an increasing population connotes an increase in the number of working population who can function as active participants in the course of the nation's economic growth and development. More importantly, labour force equipped with proper education, training, balanced health facilities and assisted by necessary tools and implements, is the greatest productive asset of nations. Furthermore, as can be seen from the TYDL causality test procedure results presented in Table 5 (in Appendix II) there exists a bi-directional causality between income per capita growth (proxy for economic growth) and population growth rate at 0.05 level of significance. Hence, causality runs in both directions thus implies the presence of a mutually reinforcing relationship between income per capita growth and population growth rate. Similar results were obtained in Thuku, Gachanja, and Obere (2013) for the case of Kenya.
Additionally, as reported in Table 5 in Appendix II the results provide evidence of a unidirectional causality running from growth rate of working age population, a proxy for labour force dynamics, to economic growth. In essence, an increase in labour force apparently brings about potentials for economic growth. Hence, premised on this result, Nigeria needs to strengthen the employability of the existing working-age population with continuous and remedial education, labour insertion programs and social assistance. More importantly, the this study suggests that there is the need for government to balance the need for immediate job creation solutions with investments in people's long term development and potential, beginning from a young age. This result corroborates the empirical findings of Jajri and Ismail (2010), Raleva (2014) , and Hundie (2014).
Impulse Response Function
As stated earlier, Granger-causality may not tell us the complete story about the interactions between the variables of a system (Rajasekar et al, 2014) , hence, to further investigate the dynamic interaction among
, and t GER ln , the study generated IRFs which allow us to trace temporal responses of a variable to own shocks and shocks in other variables. In this instance in particular, from the IRFs we assessed the direction, magnitude and persistent of economic growth responses to innovations in labour force dynamics, economic support ratio and gross enrollment over ten years to enable us capture both the short term and long term responses using the Cholesky decomposition. The IRF analysis results are presented in figure 2 in Appendix I. In the first horizontal segment of figure 2 in Appendix I, we see the response of economic growth to itself and labour force dynamics. As regards the response of economic growth to innovation occasioned by its own shock it is observed that the response therein was positive from the first period, reaching its peak in the sixth period and declined gradually but still positive beyond the tenth period. Similar results were obtained in Hundie (2014) . Moreover, as can be seen from figure 2 in Appendix I, a one standard deviation shock to labour force dynamics proxied by rate of growth of working age population did not have any effect on economic growth in the first year. Thereafter, economic growth maintained a positive response to shock in labour force dynamics. For instance a positive response of 0.54 percent in the second period continuously increase positively to 1.38, 1.54, and 1.68 in the third, fourth and fifth period respectively and thereafter maintained a steady positive increase of 0.7 percent till the end of the tenth year. This finding is consistent with the Granger causality test. Hence, labour force plays a crucial role in Nigeria's economic growth.
The second segment revealed the response of economic growth to economic support ratio (a proxy for conventional demographic dividends) and gross enrollment (a proxy for education-triggered demographic dividends). In response to a one standard deviation shock to economic support ratio, it was observed that economic growth declined by -0.07 percent in the first year and this continued thereafter to -0.09, -0.08, -0.02 and 0.03 percent in the third, fifth, seventh and ninth years respectively approaching zero in the tenth year. On the other hand, in response to a one standard innovation shock to gross enrollment, economic growth did not produce any effect in the first year. Economic growth began to respond positively to shock to gross enrollment from the second and third year as a unit shock to gross enrollment resulted to an increase in economic growth by 1.57 percent in the fourth year. Thereafter economic growth maintained a positive response to shock to gross enrollment all through the periods. The implications of the above findings therefore suggests that although the quantity of human capital (labour force), particularly economic support ratio, is an important determining factor of economic growth in Nigeria, investment in human capital formation need to be accorded high priority. Thus, as Nigeria is aspiring to be among the 20 leading economies in the world by the year 2020, more importantly, as the global economy shifts towards more knowledge-based sectors, investment in human capital formation need to be accorded high priority because a nation's competitiveness in the New International Economic Order (NIEO) is strongly connected to the quality of her labour force. 
Variance Decomposition
This section of the study discusses the results of the forecast error variance decomposition. This analysis provides additional insight into historical relationships as it indicates the percentage of a variable's deviation from its forecasted value that was attributed to another variable. The VDC analysis results are presented in Tables 6-9 Appendix II. An examination of forecast error variance decomposition of per capital real GDP growth in table 6 in Appendix II showed that all the variations in economic growth were due to its own shocks at 100 percent in the first year. However, the variations of own shocks in economic growth reduced to 58.69 percent in the second year. In the third year the variations reduced to 29.84 percent and continued to reduce as the forecasting horizon increased.
After the fifth year, it marginally decreased to 13.0 and was almost stable at 13.0 percent. However, the situation is different from period two to period ten as in innovation in labour force dynamics contribution as a source of forecast error variance of per capital real GDP growth rate rose from 6.9 percent to 40.9 percent. A further observation of the variance decomposition results presented in table 6 in Appendix II revealed that the innovation in gross enrollment made much contribution to the variance in per capital real GDP growth rate relative to innovation in economic support ratio. The magnitude range between 20.09 and 27.54 percent. Overall, the result also corroborates that of the preceding section in that it clearly indicates that gross enrollment is a very crucial channel through which human capital accumulation could impact positively on economic growth in Nigeria. But for population growth rate the magnitude of its impact is very low and almost stable throughout the time horizon except for the first period. In sum, both impulse response analysis and forecast error variance decompositions results lend credence to the theoretical view of the education-triggered demographic dividend model which ascribes to education the twofold role of helping to bring down fertility and improving productivity.
An observation of the results of the variance decomposition in Table 7 revealed that labour force dynamics explained about 50 percent forecast error variation in its own shocks for all the periods, stating from 96.5 percent in the first period to 57.6 percent in the tenth period. Besides, the proportional contribution in itself, gross enrollment has the second largest effect which ranges from 3.2 percent in the second period to 12.0 percent in the tenth period horizon. The percentage that was attributable to shocks in economic growth rate was shown to be very close to population growth rate ranging from 1.5 to 10.3 and 1.9 to 11.0 percent respectively. The percentage contribution of economic support ratio was minimal ranging 2.3 to 9.1 percent. Table 8 shows that the largest variation in the forecast error of economic support ratio arises from labour force dynamics which account for about 96.8 percent in the first period and 45.15 percent in the tenth period; while gross enrollment which is the second largest source of variation in economic support ratio contributes 16.65 and 23.4 percent in the third and tenth period respectively. Further, the variation of forecast error in gross enrollment due to per capita real GDP growth rate was very strong in that it contributes about 20 percent in the tenth period. Consequently, the forecast error variance of the economic support ratio by its own innovation is lower compared to those explained by the labour force dynamics, gross enrollment, and per capita real GDP growth rate. On the other hand, the percentage contribution of population growth rate was very minimal ranging from 0.7 percent in the first period to 2.1 percent in the tenth period.
Also, Table 9 depicts the proportion of forecast error variance in gross enrollment that is explained by innovations in itself and other considered endogenous variables. It shows that innovations to itself accounted for the largest percentage ranging from 76.6 percent in the first period to 39.0 percent in the tenth period. In addition, apart from variation explained by own shocks, shocks to labour force dynamics contributed significantly to the forecast error variance in gross enrollment which grew progressively from 7.9 percent in the first period to 23.8 percent in the tenth period. The proportional contribution of economic support ratio was also large ranging from 1.8 percent in the first period to 16.9 percent in the tenth period. The fourth largest source of variation in gross enrollment appears to be from population growth rate. It accounts for approximately 12.5 percent in the first period and started to decline slightly to 10.7 percent in the tenth period.
Post-Estimation Diagnostic Tests
Having estimated the VAR model (15), the study employed various measures to the test the validity and robustness of the VAR model. First, in testing the stability conditions of the model, the study employed the graphical root characteristic polynomial. The results obtained revealed that all the roots of the characteristic polynomial for the model were inside the unit circle signifying that the defined VAR model was stable as depicted in figure 3 in Appendix I. This finding showed that the VAR model satisfy the stability conditions. Afterwards, VAR residual serial correlation Lagrangian Multiplier (LM) test to check serial correlation problem. This was followed by Jarque-Bera (JB) test to check normality. Finally, White's heteroskedasticity test with no cross terms for observing the variance constancy of the residuals was applied. The Diagnostic test results are shown in Appendix II. As shown in table 9 in Appendix II, there is no evidence that reveals the presence of autocorrelation at the third through to the tenth lags. In the table the P-values, which are greater than 5% level of significance, indicates that the null hypothesis of no serial correlation at lag 3 to lag 10 cannot be rejected. To test for normality, we checked the Skewness and the Kurtosis of the residuals of the model using Cholesky (Lutkepohl) Orthogonalization and Jarque-Bera normality test. The result is presented in the table 10 in Appendix II. Jarque-Bera normality test showed that the model is normally distributed with the probability value of 0.57 percent signifying that the errors are normally distributed. Finally, on heteroskedasticity test, the result in table 10 in Appendix II submits that there is no problem of heteroskedasticity in residuals. These tests indicate that the model specifications used in the VARs estimation are appropriate.
Conclusion and Policy Implications
Over the past three decades, the macro-economic implications of an upsurge in labour force on economic growth has been widely discussed and the inherent beneficial effect has become known as demographic dividend. However, the exact mechanisms linking the dividend to growth is still a subject of controversy in demography and population economics discourse. While some studies lent credence to the conventional demographic dividend paradigm which views decline in fertility as an exogenous trigger for an increasing proportion of the labour force, which under certain circumstances will lead to higher productivity and faster growth, however, some others lent credence to the education-triggered dividend model which ascribes to education the twin roles of helping to lessen fertility and expanding productivity. This motivates the current study to investigate empirically the dividend-growth nexus in the context of Nigerian economy in a multivariate VAR model spanning between the period 1970 and 2017. Specifically, the paper attempted to answer the question: Is the Nigerian Demographic Dividend an Education Dividend? Innovation Accounting Techniques was applied to assess the dynamic interactions among the variables. The empirical evidence obtained revealed that the innovation in gross enrollment made much contribution to the variation in economic growth relative to innovation in economic support ratio. The magnitude ranges between 20.09 and 27.54 percent. In essence, gross enrollment has a greater impact on economic growth than economic support ratio. The study, thus, lend credence to the theoretical view of the education-triggered dividend model which imputes to education the dual role of helping to bring down fertility and augmenting productivity. Hence, in view of these findings, thus, the study recommends that as Nigeria is aspiring to be among the 20 leading economies in the world by the year 2020, more importantly, as the global economy shifts towards more knowledge-based sectors, investment in human capital formation need to be accorded high priority because a country's competitiveness in the New International Economic Order (NIEO) is strongly connected to the quality of her labour force. Response of DL ovations ± 2 S.E.
Model for obje P , =Population in age-group a which officially corresponds to the level of education h in school-year t.
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